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SHAFT BRAKE MECHANISM OF WIND
POWER GENERATOR

BACKGROUND OF THE INVENTION

[0001] The present invention relates generally to wind
power generation, and more particularly to a shaft brake
mechanism of wind power generator.

[0002] In wind power generation, as the wind blows, the
blades are driven to make the shaft of the generator rotate for
converting kinetic energy into electrical energy. However, it is
necessary to brake the shaft against rotation in some situa-
tions. Conventionally, an electromagnetic brake system is
generally used to provide braking effect for the shaft. Such
electromagnetic brake system must be continuously powered
to keep providing braking effect or stop providing braking
effect, allowing the shaft to rotate. As a result, a large amount
of electrical energy is consumed for maintaining the function
of such electromagnetic brake system.

[0003] Moreover, as shown in FIG. 10A, when a wind
power generator operates in a condition that the rotational
speed exceeds a nominal upper limit t1, the safety in opera-
tion will be threatened. Therefore, in the case that the wind
speed exceeds a nominal upper limit t2 of wind speed and the
rotational speed of the shaft reaches the nominal upper limit
tl, it is necessary to stop the system. In this case, the total
power generation capacity of the wind power generator will
be reduced and the natural wind power resource can be hardly
fully utilized to cause waste of resource.

SUMMARY OF THE INVENTION

[0004] It is therefore a primary object of the present inven-
tion to provide a shaft brake mechanism of wind power gen-
erator, in which the electrical power for providing braking
effect for the shaft is much less than that of the conventional
device. Therefore, the shaft brake mechanism of the present
invention has energy-saving effect.

[0005] It is a further object of the present invention to
provide the above shaft brake mechanism of wind power
generator, in which a smaller force is input to create a greater
output force for providing braking effect for the shaft. There-
fore, the shaft brake mechanism of the present invention has
power-saving effect.

[0006] It is still a further object of the present invention to
provide the above shaft brake mechanism of wind power
generator, which can naturally restrain the rotational speed of
the shaft from proportionally increasing with the wind speed.
Therefore, the wind power generator can still safely operate
in a condition that the wind speed exceeds a nominal upper
limit of wind speed. Accordingly, without modifying the
nominal upper limit of rotational speed, the nominal upper
limit of wind speed can increase to increase total power
generation capacity.

[0007] To achieve the above and other objects, with respect
to the energy-saving effect and power-saving effect, the shaft
brake mechanism of wind power generator of the present
invention includes: a shaft; an annular disc coaxially fixedly
fitted around the shaft and synchronously rotatable with the
shaft; a clamping section having two first fulcrums and two
elongated rock arms each having a first end, a middle section
and a second end, the middle sections of the rock arms being
respectively pivotally connected with the first fulcrums, the
clamping section further having two clamping members
respectively pivotally connected with the first ends of the rock
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arms and rotatable between a clamping position and a releas-
ing position, when positioned in the clamping position, the
clamping members tightly abutting against two faces of the
disc to brake the disc against rotation, when positioned in the
releasing position, the clamping members moving away from
the two faces of the disc, a resilient member being bridged
between the second ends of the rock arms for resiliently
keeping the clamping members in the releasing position; a
link section having a second fulcrum and a bar member hav-
ing a first end, a middle section and a second end, the first end
of'the bar member being pivotally connected with the second
fulcrum, whereby the bar member is rotatable about the sec-
ond fulcrum between a first position and a second position,
the link section further having a push block with a substan-
tially trapezoidal cross section, the push block having two
lateral slopes respectively adjacent to the second ends of the
rock arms, a middle section of the push block being pivotally
connected with the middle section of the bar member, when
the bar member is moved to the first position, the push block
being urged to move toward the first ends of the rock arms and
interpose between the second ends thereof, whereby the two
lateral slopes push the second ends of the rock arms away
from each other to make the clamping members move to the
clamping position, when the bar member is moved to the
second position, the push block being moved from between
the second ends of the rock arms, whereby the resilient mem-
ber applies a resilient force to the rock arms to restore the
clamping members to the releasing position; and a drive sec-
tion for supplying power to drive and reciprocally move the
bar member between the first position and the second posi-
tion.

[0008] With respect to the increase of the nominal upper
limit of wind speed without modification of the nominal
upper limit of rotational speed, the shaft brake mechanism of
wind power generator of the present invention includes: a
shaft; a pier having a seat body, a shaft hole being formed
through the seat body, the shaft being coaxially rotatably
fitted through the shaft hole; a hoof section having an annular
base coaxially fitted around and fixedly connected with the
shaft, the hoof section further having at least two hoofs each
having a pivot shaft, the hoofs being respectively pivotally
mounted on the base via the pivot shafts and positioned
around the shaft at equal angular intervals, the hoofs being
arranged in a pattern centered at an axis of the shaft with the
pivot shafts parallel to the axis of the shaft, whereby the hoofs
can be pivotally rotated about the pivot shafts between a
braking position and a releasing position, at least one resilient
member being bridged between the hoofs for resiliently
restoring the hoofs from the braking position to the releasing
position; and a ring-shaped drum fixedly mounted on the seat
body of the pier, the shaft coaxially passing through the drum
with the hoofs facing an inner circumference of the drum, the
hoofs being synchronously rotated with the shaft, when a
centrifugal force applied to the hoofs overcomes resilient
force of the resilient member, the hoofs moving from the
releasing position to the braking position where the hoofs
abut against the inner circumference of the drum, whereby
under frictional force between the hoofs and the drum, the
shaft is restrained against rotation to prevent rotational speed
of the shaft from unlimitedly increasing.

[0009] The present invention can be best understood
through the following description and accompanying draw-
ings, wherein:

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a perspective assembled view of a pre-
ferred embodiment of the present invention;
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[0011] FIG. 2 is a perspective exploded view of the first
brake assembly of the preferred embodiment of the present
invention;

[0012] FIG. 3 is a perspective assembled view of the first
brake assembly of the preferred embodiment of the present
invention;

[0013] FIG. 4 is a plane view of the preferred embodiment
of'the present invention, showing that the first brake assembly
releases the shatft;

[0014] FIG. 5 is a plane view of the preferred embodiment
of'the present invention according to FIG. 4, showing that the
first brake assembly is actuated to brake the shaft;

[0015] FIG. 6 is a perspective exploded view of the second
brake assembly of the preferred embodiment of the present
invention;

[0016] FIG.7isaperspective assembled view of the second
brake assembly of the preferred embodiment of the present
invention;

[0017] FIG. 8 is a sectional view taken along line a-a of
FIG. 7, showing that the second brake assembly releases the
shaft;

[0018] FIG.9is asectional view according to FIG. 8, show-
ing that the second brake assembly naturally brakes the shaft
when the rotational speed of the shaft increases;

[0019] FIG. 10A is a curve diagram showing that when the
wind speed reaches the nominal upper limit t2, the shaft is
braked and stopped; and

[0020] FIG. 10B is a curve diagram showing that without
modifying the nominal upper limit of rotational speed of the
shaft, the nominal upper limit of operational wind speed
increases from t2 to t3.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENT

[0021] Pleasereferto FIGS.1t09. Accordingto a preferred
embodiment, the shaft brake mechanism 10 of wind power
generator of the present invention includes a board-like bed
20, a first pier 30, a second pier 40, a shaft 50, a first brake
assembly 60 and a second brake assembly 70.

[0022] Thepiers 30, 40 are side by side disposed on the bed
20. Each of the piers 30, 40 has an upright plate-like seat body
31, 41 in which a bearing is inlaid. The bearings of the piers
30, 40 have central shaft holes, which are coaxially aligned
with each other.

[0023] The shaft 50 is rotatably fitted through the shaft
holes of the bearings and bridged between the piers 30, 40.
[0024] The first brake assembly 60 provides braking effect
for the shaft 50 by means of disc brake technique. The first
brake assembly 60 includes an annular disc 61 coaxially
fixedly fitted around the shaft 50 between the piers 30, 40. The
disc 61 is rotatable with the shaft 50. The first brake assembly
60 further includes a clamping section 62 for tightly clamping
the disc 61 to provide braking effect. The first brake assembly
60 further includes a link section 63 drivable by a drive
section 64 for controlling the clamping section 62 to or not to
provide braking effect for the shaft 50.

[0025] To speak more specifically, the clamping section 62
has a U-shaped support 621 having a horizontal section and
two upright sections. The horizontal section of the U-shaped
support 621 is fixedly disposed on the bed 20. Each of the
upright sections has a free end serving as a first fulcrum 622.
The clamping section 62 further has two elongated rock arms
623 each having a first end, amiddle section and a second end.
The middle sections of the rock arms 623 are respectively
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pivotally connected with the first fulcrums 622. Two clamp-
ing members 624 are respectively pivotally connected with
the first ends of the rock arms 623 and rotatable between a
clamping position and a releasing position. A resilient mem-
ber 625 is bridged between the second ends of the rock arms
623 for resiliently keeping the clamping members 624 in the
releasing position. To speak more specifically, each clamping
member 624 has a clamping plate 6241. Two linings 6242 are
respectively attached to the opposite faces of the clamping
plates 6241. Two pivot blocks 6243 are respectively fixed on
the other faces of the clamping plates 6241. The pivot blocks
6243 are pivotally connected with the first ends of the rock
arms 623 via pivot shafts.

[0026] The link section 63 has a rod-like second fulcrum
631 fixedly disposed on the bed 20. The link section 63 further
has a bar member 632 having a first end, a middle section and
a second end. The first end of the bar member 632 is perpen-
dicularly pivotally connected with the second fulcrum 631,
whereby the bar member 632 is rotatable about the second
fulcrum 631 between a first position and a second position.
Thelink section 63 further has aboard-shaped push block 633
with a trapezoidal cross section. A middle section of the push
block 633 is pivotally connected with the middle section of
the bar member 632. Two lateral slopes 6331 of the push
block 633 respectively abut against the second ends of the
rock arms 623. Accordingly, when the bar member 632 is
moved to the first position, the push block 633 is urged to
move toward the first ends of the rock arms 623 and interpose
between the second ends thereof. At this time, the two lateral
slopes 6331 push the second ends of the rock arms 623 away
from each other to make the clamping members 624 move to
the clamping position. When the bar member 632 is moved to
the second position, the push block 633 is moved from
between the second ends of the rock arms 623. At this time,
the resilient member 625 applies a resilient force to the rock
arms 623 to restore the clamping members 624 to the releas-
ing position.

[0027] The drive section 64 has a linear actuator 641
mounted on the bed 20. The drive section 64 has a power
output shaft normal to an axis of the shaft 50. The drive
section 64 has a connection rod 642 having a first end and a
second end. The first end of the connection rod 642 is per-
pendicularly fixedly connected with the power output shaft of
the actuator 641. The second end of the connection rod 642
extends into a slide slot 6321 formed at the second end of the
bar member 632 and is slidable within the slide slot 6321.

[0028] Accordingly, the drive section 64 can drive the push
block 633 of the link section 63 to push and move the clamp-
ing members 624 to the clamping position where the linings
6242 tightly abut against two faces of the disc 61. Under such
circumstance, the disc 61 is restrained against rotation to
provide braking effect for the shaft 50. Reversely, the drive
section 64 can also drive the push block 633 of the link section
63 to release the rock arms 623 from the push force. At this
time, the resilient member 625 pulls the rock arms 623 to
restore the clamping members 624 to the releasing position.
Under such circumstance, the shaft 50 is permitted to freely
rotate again.

[0029] Itshould be noted that in the first brake assembly 60,
the link section 63 is a second-class lever in which the point of
resistance is between the fulcrum and the point of effort.
Therefore, the force applied to the link section 63 by the
actuator 641 is always smaller than the force exerted onto the
clamping section 62 to provide braking eftect for the shaft 50.
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Moreover, the push block 633 has two lateral slopes for push-
ing the rock arms 623. Therefore, only a little effort is
required for providing braking effect for the shaft. In com-
parison with the conventional technique, the shaft brake
mechanism of the present invention has power-saving and
energy-saving effect.

[0030] The second brake assembly 70 includes a hoot sec-
tion 71 annularly disposed on the shaft 50 and synchronously
rotatable with the shaft 50. The second brake assembly 70
further includes a ring-shaped drum 72 fixedly mounted on
the second pier 40 and positioned around the hoof section 71
with the shaft 50 coaxially passing through the drum 72. The
shaft 50 can be restrained against rotation under frictional
force between the hoof section 71 and an inner circumference
721 of the drum 72.

[0031] To speak more specifically, the hoof section 71 has
an annular plate-like base 711 coaxially fitted around and
fixed with the shaft 50. The hoof section 71 further has three
hoofs 712 each having a pivot shaft 713. The hoofs 712 are
respectively pivotally mounted on the base 711 via the pivot
shafts 713 and positioned around the shaft 50 at equal angular
intervals. That is, the hoofs 712 are arranged in a pattern
centered at the axis of the shaft 50 with the pivot shafts 713
positioned at 120-degree intervals. The axes of the pivot
shafts 713 are parallel to the axis of the shaft 50. Accordingly,
the hoofs 71 can be pivotally rotated between a braking posi-
tion and a releasing position. A resilient member 714 such as
an extension spring is bridged between each two adjacent
hoofs 712 for resiliently restoring the hoofs 712 from the
braking position to the releasing position.

[0032] Each hoof 712 has a substantially arc-shaped hoof
plate 7121 pivotally disposed on the pivot shaft 713 and a
lining 7122 attached to a face of the hoof plate 7121 that faces
the inner circumference 721 of the drum 72. Accordingly,
when the hoofs 712 are positioned in the braking position, the
linings 7122 tightly attach to and abut against the inner cir-
cumference 721 of the drum 72 to apply a dynamic frictional
force to the drum 72. Under such circumstance, the shaft 50 is
restrained against rotation.

[0033] When the hoof section 71 is synchronously rotated
with the shaft 50 under wind power, a centrifugal force is
created in direct proportion to the rotational speed of the shaft
50. When the rotational speed of the shaft 50 is approximate
to a nominal upper limit t1, the centrifugal force will over-
come the pulling force of the resilient members 714 to make
the hoofs 712 move from the releasing position to the braking
position. The higher the rotational speed is, the tighter the
linings 7122 abut against the inner circumference 721 and the
greater the frictional force is, that is, the greater the resistance
against the rotation of the shaft 50 is. Accordingly, the second
brake assembly 70 can naturally restrain the rotational speed
of the shaft 50 from proportionally increasing with the wind
speed. As shown in FIG. 10B, without modifying the nominal
upper limit t1 of rotational speed, the nominal upper limit of
operational wind speed can increase from t2 to t3. Therefore,
the operation time of the wind power generator can be pro-
longed to more efficiently utilize natural resource and
increase total power generation capacity of the wind power
generator.

[0034] The above embodiment is only used to illustrate the
present invention, not intended to limit the scope thereof.
Many modifications of the above embodiment can be made
without departing from the spirit of the present invention.
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What is claimed is:

1. A shaft brake mechanism of wind power generator,
comprising:

a shaft;

an annular disc coaxially fixedly fitted around the shaft and
synchronously rotatable with the shaft;

a clamping section having two first fulcrums and two elon-
gated rock arms each having a first end, a middle section
and a second end, the middle sections of the rock arms
being respectively pivotally connected with the first ful-
crums, the clamping section further having two clamp-
ing members respectively pivotally connected with the
first ends of the rock arms and rotatable between a
clamping position and a releasing position, when posi-
tioned in the clamping position, the clamping members
tightly abutting against two faces of the disc to brake the
disc against rotation, when positioned in the releasing
position, the clamping members moving away from the
two faces of the disc, a resilient member being bridged
between the second ends of the rock arms for resiliently
keeping the clamping members in the releasing position;

a link section having a second fulcrum and a bar member
having a first end, a middle section and a second end, the
first end of the bar member being pivotally connected
with the second fulcrum, whereby the bar member is
rotatable about the second fulcrum between a first posi-
tion and a second position, the link section further hav-
ing a push block with a substantially trapezoidal cross
section, the push block having two lateral slopes respec-
tively adjacent to the second ends of the rock arms, a
middle section of the push block being pivotally con-
nected with the middle section of the bar member, when
the bar member is moved to the first position, the push
block being urged to move toward the first ends of the
rock arms and interpose between the second ends
thereof, whereby the two lateral slopes push the second
ends of the rock arms away from each other to make the
clamping members move to the clamping position, when
the bar member is moved to the second position, the push
block being moved from between the second ends of the
rock arms, whereby the resilient member applies a resil-
ient force to the rock arms to restore the clamping mem-
bers to the releasing position; and

a drive section for supplying power to drive and recipro-
cally move the bar member between the first position
and the second position.

2. The shaft brake mechanism of wind power generator as
claimed in claim 1, wherein the clamping section includes a
U-shaped support, the U-shaped support having two free ends
serving as the first fulcrums respectively.

3. The shaft brake mechanism of wind power generator as
claimed in claim 1, wherein each clamping member has a
clamping plate, a lining attached to one face of the clamping
plate and a pivot block disposed on the other face of the
clamping plate, the pivot blocks of the clamping members
being pivotally connected with the first ends of the rock arms
respectively.

4. The shaft brake mechanism of wind power generator as
claimed in claim 1, wherein the push block is board-shaped.

5. The shaft brake mechanism of wind power generator as
claimed in claim 1, wherein a slide slot is formed at the second
end of the bar member, the drive section including a linear
actuator and a connection rod, one end of the connection rod
being connected with a power output shaft of the linear actua-
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tor, the other end of the connection rod extending into the
slide slot and being slidable within the slide slot.

6. A shaft brake mechanism of wind power generator,

comprising:

a shaft;

apier having a seat body, a shafthole being formed through
the seat body, the shaft being coaxially rotatably fitted
through the shaft hole;

a hoof section having an annular base coaxially fitted
around and fixedly connected with the shaft, the hoof
section further having at least two hoofs each having a
pivot shaft, the hoofs being respectively pivotally
mounted on the base via the pivot shafts and positioned
around the shaft at equal angular intervals, the hoofs
being arranged in a pattern centered at an axis of the
shaft with the pivot shafts parallel to the axis of the shaft,
whereby the hoofs can be pivotally rotated about the
pivot shafts between a braking position and a releasing
position, at least one resilient member being bridged
between the hoofs for resiliently restoring the hoofs
from the braking position to the releasing position; and

aring-shaped drum fixedly mounted on the seat body of the
pier, the shaft coaxially passing through the drum with
the hoofs facing an inner circumference of the drum, the
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hoofs being synchronously rotated with the shaft, when
a centrifugal force applied to the hoofs overcomes resil-
ient force of the resilient member, the hoofs moving
from the releasing position to the braking position where
the hoofs abut against the inner circumference of the
drum, whereby under frictional force between the hoofs
and the drum, the shaft is restrained against rotation to
prevent rotational speed of the shaft from unlimitedly
increasing.

7. The shaft brake mechanism of wind power generator as
claimed in claim 6, wherein each hoof has a substantially
arc-shaped hoof plate and a lining attached to a face of the
hoof plate that faces the inner circumference of the drum.

8. The shaft brake mechanism of wind power generator as
claimed in claim 6, wherein the resilient member is an exten-
sion spring.

9. The shaft brake mechanism of wind power generator as
claimed in claim 6, wherein the number of the hoofs of the
hoof section is three and the number of the resilient members
is also three, the pivot shafts of the hoofs being positioned at
120-degree intervals, the resilient members being respec-
tively bridged between the hoofs.
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